Abstract-The free radical copolymerization of N vinylsuccinimide with butyl acrylate performed in dime thyl sulfoxide and benzyl alcohol in the presence of zinc chloride and aluminum chloride as complexing agents is studied. Under the given conditions, the reactivity ratios are determined. It is shown that zinc chlo ride influences the electron density distribution only in butyl acrylate molecules. It is found that benzyl alco hol retards the total rate of polymerization . The character of the monomer unit distribution in copolymer macromolecules is described.
INTRODUCTION
The copolymers of N vinylsuccinimide (VSI) with N butyl acrylate (BA) are of practical interest for the production of film materials [1] [2] [3] and adhesives [4] for medical use. Medical applications require alkaline hydrolysis of the mentioned copolymers; in this case, the succinimide cycle is opened to form units of N vinylamidosuccinic acid capable of reversible inter action with low molecular mass physiologically active substances of an alkaline character. The BA units function as an internal plasticizer. The copolymerization of VSI with BA in DMSO [5, 6] , acetic anhydride [7, 8] , pyridine [9] , and trieth ylamine and tributylamine [10] was investigated. The relative activities of the monomers and the parameters of the donor-acceptor capacity of the corresponding solvents are given in Table 1 . The main problem encountered in the synthesis of the above copolymer is a significant difference in the activities of the mono mers, which leads to products of nonuniform compo sition. As can be seen from Table 1 , variation in the nature of the reaction solutions affects the reactivity ratios, although it cannot substantially change them. It is well known [11] that complexing agents (as a rule, Lewis acids), which are specially added to the reaction system, can strongly influence the activity of mono mers in radical polymerization. Therefore, the aim of this study was to investigate the free radical copoly merization of VSI and BA in the presence of zinc chlo ride and aluminum chloride. EXPERIMENTAL VSI was synthesized as described in [12] and recrystallized three times from solution in isopropyl alcohol (T m = 48.5°С, and = 1.5020). BA was dis tilled under vacuum directly before use. DMSO and benzyl alcohol were distilled two times under vacuum. AIBN was recrystallized two times from ethanol at (50 ± 2)°C and vacuum dried at 20°C (T m = 104°С). Zinc chloride and aluminum chloride (analytical grade) were used without further purification. Samples for the VSI-BA copolymerization were prepared by dissolving calculated amounts of AIBN, VSI, BA, and a complexing agent (zinc chloride or aluminum chloride) in an appropriate solvent. The mixture was placed in an ampoule, which was filled with argon via repeated freeze-pump-thaw cycles and sealed. The reaction mixture was sampled with a syringe through a rubber stopper and was immediately frozen. 1 H NMR spectra were recorded in deuterated chloroform at 25°С and a frequency of 500 MHz; tet ramethylsilane was used as an internal standard.
In this study, the copolymerization of VSI and BA in DMSO in the presence of zinc chloride and in ben zyl alcohol in the presence of aluminum chloride was examined. The process conditions were as follows: a total concentration of monomers of 0.7 mol/l, [AIBN] = 1.65 × 10 -2 mol/l, molar ratios of ZnCl 2 : VSI = 4 : 1 and AlCl 3 : VSI = 1 : 4 to 1 : 12; and a tem perature of 60°C. The concentration of complexing agents was close to the concentration of their saturated solutions under the conditions of synthesis. The solu bility of AlCl 3 is significantly lower than that of ZnCl 2 ; however, under conditions of complexation resulting in redistribution of the electron density in monomer molecules, even at a complexing agent to monomer ratio of 0.1 : 0.5 (mol/mol), the relative activities of monomers change markedly [11] .
RESULTS AND DISCUSSION

Effect of Complexing Agents on the Electron Density Distribution in Monomer Molecules The
1
H NMR spectra of monomer-ZnCl 2 mix tures with molar ratios of 1 : 1, 1 : 2, and 1 : 4 were examined to discover the possible interactions between monomers and complexing agents. As can be seen from Table 2 , the presence of zinc chloride has practically no effect on the positions of signals due to vinyl protons of VSI, but results in pronounced changes in the spectra of BA (Table 3) .
Thus, during further interpretation of the data on the relative activities of VSI and BA in copolymeriza tion conducted in the presence of ZnCl 2 , the effect of the complexing agent on the electron density distribu 
